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ABSTRACT
The Katahdin pyrrhotite deposit is in a heavily timbered, mountainous region in southern Piscataquis County, Maine. Slate, sandstone, phyllite and schist, presumably of Silurian age, have been
intruded by a gabbroic stock which encloses the pyrrhotite deposit,
and by a larger granite stock a mile to the west of the pyrrhotite
deposit.
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The limonitic go,ssan, which once completely covered the pyrrhotite
deposit, was worked extensively for iron during the last century and
the ore was smelted at a charcoal furnace at Katahdin Iron Works
village. Primary sulfide ore uncovered by these early mining operation!" is now exposed in many places. It is composed of pyrrhotite,
calcic plagioclase, and orthorhombic and monoclinic pyroxenes. Approximately two-thirds of the ore by weight is pyrrhotite. At the
surface the ore averages 44 per cent iron and 27 per cent sulfur.
Small percentages of cobalt, nickel, chromium and copper are also
present, but the only apparent economic value of the ore lies in its
iron and sulfur content.
The ore body is 2050 feet long and averages 400 feet wide. It
was diamond drilled by the General Chemical Company in the early
1930's, but the drilling records are not available so that the subsurface dimensions of the deposit are not known to the writer. Geologic evidence at the surface and the analogy to other similar deposits
elsewhere indicates that the deposit is not superficial, and that it
probably extends at least several hundred feet under ground. Assuming that the surface dimensions and the surface grade of ore are
persistent downward, 4,100,000 long tons of metallic iron and 2,500,000
long tons of sulfur would be present for every 100 feet of depth of
the deposit.
In the surrounding region the bedrock geology, where exposed,
does not favor the existence of other pyrrhotite deposits. Three
iron-rich springs, which seep from the floodplain of Pleasant River
northwest of Silver Lake, are the only indications of possible mineralization noted by the writer. Magnetic anomalies are present near
the known pyrrhotite deposit, but no comparable anomalies were
found in the vicinity of the iron-bearing springs. The iron in the
spring waters is probably derived from commercially unimportant
deposits of bog iron ore in the unconsolidated valley fill of Pleasant
River. No geological or geophysical information is available to
indicate whether sulfide deposits may exist beneath the extensive
drift-covered areas.
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LOCATION OF THE DEPOSIT
The Katahdin pyrrhotite deposit is in the west central part of
Township 6, Range 9, 10 miles northwest of Brownville Junction
and 1 mile west of the village of Katahdin Iron Works in southern
Piscataquis County, not far from the geographical center of Maine
(plate 2). It lies on a spur of Ore Mountain 800 feet above sea level
and 200 feet above Silver Lake, which is the local base level for the
surrounding drainage.
Katahdin Iron Works village may be reached by a newly graded
gravel road from Brownville Junction. A tote road, impassable to
automobiles, leads west from the village to the mine. Katahdin
Iron Works is 30 miles south of Mt. Katahdin, and is separated from
it by a range of mountains, of which Saddlerock Mountain is the
most prominent.
TOPOGRAPHY
The pyrrhotite deposit is on the south edge of a mountainous
wilderness, which extends more than 100 miles northward to the
Canadian border. Ore Mountain, on the slopes of which the deposit
lies, rises 600 feet above the rolling, wooded lowland to the south,
but mountains to the west and north are considerably higher (plate 1).

\
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Fig. l
Sketch showing surface coated with limonite wash several hundred feet
downhill from the pyrrhotite deposit.
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Plate 2
Map of Maine showing the location of the Katahdin Iron Works region.
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The flat areas near the stream courses, and the broad lowland
near Silver Lake are swampy. Extensive, gently-sloping areas east
and south of Katahdin Iron Works are deeply mantled with glacial
drift. A 12-mile traverse along trails through this region failed to
reveal a single outcrop. On the mountains west and north of the
village, outcrops and bedrock float are abundant. The geology of
the more rugged parts of the region can therefore be mapped satisfactorily, whereas the bedrock geology of the lowlands is virtually
unknown.
The region around Katahdin Iron Works is entirely timbered
except for several small farms near Silver Lake. Tote roads and trails
give access to most parts of the region. The only road suitable for
automobile travel is Long Pond Road, which follows the valley of
Pleasant River northwest of Silver Lake.
HISTORY OF MINING OPERATIONS
The Katahdin deposit was worked for iron intermittently during
the last century. An oxidized mantle of limonitic gossan overlying
the pyrrhotite ore body was mined and hauled to a charcoal furnace
at the village a mile to the east. The first furnace was built in 1848,
and it was enlarged several times. A fire in 1882 destroyed most
of the furnace, and the one whose picturesque remains still stand
(plate 3a) dates from 1885.
Mining and smelting ceased in 1890,
and the machinery at the iron works was dismantled in 1892.
The pyrrhotite ore body underlying the limonitic gossan has
never been worked. In the early operations here, mining ceased
when the limonite mantle had been removed down to the primary
sulfide ore. Judging by the number of loose chunks of pyrrhotite
scattered over the floors of some of the pits, the gossan ore must
have been hand-picked to remove any sulfide which may have been
scraped up with the limonite.
The pyrrhotite ore body was examined and described briefly
in 1917 by E. S. Bastin* of the Federal Geological Survey. In the
early 1930's the ore body was extensively diamond drilled by the
General Chemical Company. The results of this prospecting have
not been made public, and have not been available to the writer.
PURPOSE OF THE INVESTIGATION AND FIELD WORK
The purpose of the writer's investigation was to establish the
nature and extent of the Katahdin ore body and to determine the
possibilities for finding other similar deposits in the surrounding
region. Eleven days were spent in field investigations in 1943 and
ten days in 1944. The 1943 field work included two days of studies
at the deposit and nine days of areal geologic studies in the surrounding region. A pace and compass map of the mine (plate 4)
and a reconnaissance geologic map of the area within several miles
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of the mine (plate
were made. The 1944 field investigation was
devoted to a magnetic survey of the area with a Hotchkiss superdip.
Traverses were made from the ore body to Silver Lake and also
along upper Pleasant River. The field and office work in 1943 were
sponsored jointly by the Federal Geological Survey and the M aine
Development Commission. The 1944 field and office studies were
under the auspices of the Federal Geological Survey.
ACKNOWLEDGMENTS
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ar~ gratefully acknowledged.
Prof. Joseph Trefethen, State Geolog1s~ of Maine, supplied information and advice on the region. Mr.
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of the mme. Mr. C~arles M1.lton. of the Federal Geological Survey
made the petrographic determmat1ons of the rocks and the chemical
analys~s of the ore samples, and Mr. K. J. Murata of the Federal
Geological Survey made the spectrographic analyses of the ore
samples. Mr. G. H. Espenshade and Mr. H. E. Hawkes of the
Federa_l Sur".'ey read and criticized the manuscript. Mrs. Ansel Miller assisted m t he field and in preparation of the illustrations.

GENERAL GEOLOGY
Metamorphosed sedimentary rocks are the most abundant rocks
of the area. These were originally shales and silty sandstones and
are presuf!lably of Silurian age. t They have been intruded b; two
bodies of igneous rock, the larger one granitic, the smaller gabbroic.
The pyrrhotite ore body lies near the western edge of the body of
gabbro and is entirely surrounded by it.
Regional metamorphism has altered the shales to slate phyllite
or schist, and. has also slightly metamorphosed the sandst~nes, but
has left the igneous rocks virt ually unchanged. The foliation of
the metamorphosed sedimentary rocks strikes from northeast to
eas~, and is almost ev~r}':where st~eply dipping. Bedding is normally
obh~erate.d by the fohat10n, but m the few places where it was recogmze?, 1t was. nearly parallel to the foliation. The regional metamorph1s.m was m p~r.t contemporaneous with and in part subsequent
to the igneous act1v1ty.
T~e whole region was strongly glaciated in Pleistocene time.
The 1~~ overro~e even the highest peaks, eroding them deeply and
depos1tmg a thick mantle of glacial drift in the valleys and over the
broad lowlands south of Silver Lake. Glacial striae on the crest of
t Keith, A., Preliminary geologic map o( Maine.

Maine Geological Survey, 1933.

*Bastin, E. S., Large pyrrhotite deposits in Maine: Eng. and Min. Jour. vol. 104, pp. 758-759, 1917,
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Ore Mountain strike S 40° E, and the hills of glacial drift in the
southern part of the area are streamlined in the same direction,
showing a general trend of the glacial motion from northwest to
southeast.
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Slate, phyllite, or schist underlie the southern slopes of Ore Mountain and Houston Mountain and most of Chairback and Saddlerock
Mountains (plate 1). They probably also underlie most of the driftcovered lowlands around Silver Lake.
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The slate is strongly cleaved, gray and non-calcareous. Bedd:ng
is normally completely obliterated. In many places the slate has
been altered by regional metamorphism to phyllite, and locally it
has become a fine-textured mica schist, containing considerable
amounts of andalusite and cordierite. In a few places, notably
on the southern slopes of Saddlerock Mountain, metacrysts of andalusite up to an inch in length are prominent in the schist. These
parallel the plane of the schistosity, but have a random orientation
in that plane. The change from slate through phyllite to schist
is gradational over considerable areas, and sharp boundaries cannot
be drawn between the three rock types. No fossils have been reported from these rocks and none were found by the writer .
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In the Waterville region, 60 miles southwest of Katahdin Iron
Works, Perkins and Smith* have described a thick sequence of
shales that is similar to the slate sequence described here. They
have named the formation the Waterville shale, and consider it
to be of Silurian age, probably Clinton, because of the presence of
Monograptus colbyensis. In the Lewiston region, 40 miles farther
southwest, Fished has described a similar shale sequence, which
he named the Sabattus shale and correlates with the Waterville
shale. The belts of Sabattus and Waterville shales strike toward
the Katahdin Iron Works region, and the similarity in lithology
makes it probable that the shale, phyllite, and schist here described
are at least in part equivalent to the Waterville and Sabattus shales.
Definite correlations are not possible, however, until more detailed
field work is done around Katahdin Iron Works and in the area
between there and Waterville.
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Sandstone
On Roundtop Mountain and the northern part of Houston Mountain, a series of gray, fine-grained, silty sandstones is present. The
sandstones are everywhere slightly metamorphosed. Metacrysts of
*Perkins, E. H. and Smith, E. S. C., Contributions to the Geology of Maine, No. l; A geological
section from the Kennebec River to Penobscot Bay: Am. Jour. Sci., 5th ser., vol. 9, pp. 204-228, 1925.
tFisher, L. W., Structure and metamorphism of the Lewiston, Maine region: Geo!. Soc. America
Bull., vol. 52, pp. 107-160, 1941.
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mica and feldspar have developed locally, and minor amounts of
rutile, zircon and chlorite are visible in thin section. Argillaceous
beds in the sandstone have developed a schistose structure, and
in places this rock may be nearly identical with the phyllite previously described.
The sandstone sequence grades into the slate through an interbedded zone, but whether the sandstones overlie or underlie the
slates or are intercalated with them is not known . Perkins and
Smith* have desc1ibed a silty sandstone formation in the Waterville
region, which they name the Vassalboro sandstone, and Fished
has named a similar sandstone in the Lewiston region the Androscoggin sandstone. Because the Vassalboro sandstone is interbedded
with the Waterville shale near the contact, Perkins and Smith consider it also to be of Siluria n age. Fisher, on the other hand, tentatively dates the Androscoggin sandstone as Ordovician, though he
correlates it with the Vassalboro. Lithologic similarity and stratigraphic relations both suggest that t he silty sandstones at Katahdin
Iron Works are the equivalent of the Vassalboro sandstone, but
more evidence is necessary before such a correlation can be considered
established.
IGNEOUS ROCKS

Granite
The sedimentary rocks have been ;ntruded by igneous bodies
of two generations. The larger of t hese is a stock 11 miles long
and 3 miles wide, which has been described by Philbrick**. He states
that it consists of a granite core, surrounded by zones of granodiorite
a nd quartz monzonite, with a basic border of q uartz d iorite, diorite,
quartz norite, quartz gabbro and gabbro. The zoning is less regular
toward the margins, and in places the basic border is said to be
Jacking. Flow structure, standing vertically and striking east-west,
is v isible in the eastern part of the intrusion, but was not noted
elsewhere.
Only the eastern end of this int rusive mass appears on plate 1.
Its margins have been transferred to the topographic base of that
map from t he small scale geologic map in Philbrick's report, and
a re therefore only approximate. Along the west shore of Houston
Pond, granodiorite of this intrusive mass is abundantly exposed .
Granodiorite has also been injected into the phyllites as dikes and
sills nearly as far a s the gap between Round top Mountain and Houston
Mountain.
According to Philbrick a n aureole of contact metamorphosed
sedimenta ry rocks, averaging about 3500 feet in width, surrounds
*Perkins, E . H. and Smith, E. S. C., op. cit.
tFishcr, L. W., op. cit.
••Philbrick, S. s,. The contact metamorphism of the Onawa pluton, Piscataquis County, Maine:
Am. Jour. Sci. 5th Ser., vol. 31, pp. 1-40, 1936.
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the stock. This consists of hornfels near the intrusive, grading into
andalusite schist and then into the slate, which forms the country
rock. These contact metamorphosed zones were not examined by
the writer and a re not shown on plate 1.
The granite of the stock is relatively non-resistant to erosion.
In the part of the stock which appears on plate 1, the granite has
been eroded to fo rm a small basin occupied by Houston Pond. Farther
west the granite lowland is occupied by other lakes and by swamps.
The contact metamorphosed rocks surrounding the s tock are more
resistant than either the granite or the regionally metamorphosed
sediments, which form the country rock. The a ureole of contact metamorphism is thus marked by a chain of high mountains, which ring
a round the granite lowla nd. Chairback Mounta in , Roundtop Mountain, Houston Mountain and Roaring Brook Mountain form the
part of this rim which lies within the area of plate 1.
The foliation in the metasediments near t he granite intrusion
tends to parallel the margin of the intrusion, especially at its east
end , but in some places the foliation is nearly at right angles to the
margin.
Gabbro
A more basic intrusive rock crops out on the nort heast slopes
of Ore Mountain, and encloses the pyrrhotite ore body (plate 1) .
It is composed of gabbro, which has been int ruded into the sandstones and slates in the form of a stock, which is roughly t riangula r
in horizontal section . Most of the eastern part is concealed beneath
glacial drift. Where exposed near the outlet of Silver lake t he
outcrop of the stock is narrow and tapering eastward , and it probably
extends only a few hundred yards east of the lake. The inferred
borders of the gabbro beneath the glacial drif t cover a re indicated
by dotted lines on plate 1. The borders may be less regular than
shown, a nd gabbro may extend farther northward under the lowland
west of S ilver Lake.
The rock is a massive, medium to coarsely crystalline, gray,
slightly altered gabbro. It consists dominantl y of actinolite, hornblende and calcic plagioclase, and locally it contains abunda n t biotite.
In a specimen taken nea1 the ore body, hornblende appeared to be
a replacement after augite, a nd the biotite was completely replaced
by actinolite. Within a few hundred· feet of the ore body, t he gabbro
contains disseminated pyrrhotite. Most of t he pyrrhotite appears
to be interstitial, but it was observed as a partial replacement of
biotite in one thin section studied. Except for t he presence of pyrrhotite near t he ore body and the variation in biotite content, the
gabbro is nearly uniform in different parts of the intrusion. No
foliation or flow structure was noted in the gabbro.
At the bridge across Pleasant River in Katahdin Iron Works,
basaltic dikes in the slate near the contact are offshoots from the
stock. The thickest dike is 28 feet across, and has a medium-crystalline core, becoming more finely crystalline toward the margins.
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In one of the old mine pits a more acid dike, 4 inchei; thick, cuts
across a massive ledge of pyrrhotite ore. The dike rock consists
essentially of orthoclase, sodic plagioclase, quartz, and biotite, but
also contains black, opaque, ore grains. This rock appears to be
an end-stage product of the differentiation of the gabbro, and to
be only slightly later than the formation of the ore body.
The relative ages of the gabbroic intrusion on Ore Mountain
and the granitic intrusion near Houston Pond are not known. The
two are nowhere in contact, nor have any dike rocks definitely associated with one been found cutting the other. Both intrusions cut
the slate-phyllite-schist sequence, of probable Silurian age, and are
therefore presumably post-Silurian.

t

THE PYRRHOTITE DEPOSIT
SURFACE GEOLOGY
The pyrrhotite deposit lies near the western edge of the gabbro,
and on the north slope of a spur extending northeast from Ore Mountain. The region around the ore body is entirely timbered, except
along the drainage channels below the ore body where the acid waters
coming from the mine have stunted or killed the trees. During the
course of the mining operations in the last century, the trees were
stripped from the area underlain by workable gossan, and the surface
was pitted with broad, shallow cuts mostly less than 15 feet deep.
Tailings were dumped on the downhill side of each cut, and many
tailings piles grew to large size. In the fifty years since mining ceased,
the scarred hill has been partly reclaimed by the forest, and the
mine on the mountain side can hardly be seen from a distance.
At the surface the pyrrhotite ore body is 2050 feet long and
averages 400 feet wide (plate 4). The long axis trends . 75° E.,
which corresponds closely with the structural trend of the metasedimentary rocks surrounding the gabbroic intrusive. The marginal
relations between the pyrrhotite ore body and the enclosing gabbro
are similar on all sides of the deposit. The contact is gradational
over a zone 20 to 30 feet wide. At the outer edge of this zone the
rock contains less than 10 per cent pyrrhotite, whereas at the inner
edge it contains more than 50 per cent pyrrhotite. No place was
found where a continuous exposure across this border zone could
be studied, but it was partly exposed at several places. Specimens
representing nearly all stages of gradation were collected, though
not from one locality.
The pyrrhotite ore body was originally everywhere mantled by
a blanket of limonite or gossan , which was mined and smelted for
iron before 1890. Most of the gossan has now been removed or
buried beneath tailings piles, but in a few cuts the gossan capping
still remains on the primary pyrrhotite. For a few feet above the
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Plate 3a
Charcoal furnace at Katahdin Iron Works, formerly used to smelt
limonitic gossan ore.

....

t

Plate 3b
Face of mine cut, showing primary pyrrhotite ore overlain by residual
and bedded limonitic gossan.
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pyrrhotite the gossan is composed of soft, porous, light brown limonite
formed by the oxidation in place of the sulfide and the removal of
most of the sulfur and some of the iron in solution. The contact
between primary sulfide ore and residual gossan is very irregular,
knobs of the former extending upward and pockets of the latter
downward.
Overlying the residual gossan are layers of bedded Iimonitic
gossan ~hi~h inclin~ downhill at about the same angle as the surface
of the. hills~de: This bedded gossan normally consists of relatively
clean hmomte m the lower part, but encloses glacial and talus boulders
of al~ sizes near the surface., It was formed by deposition from percolatmg ground waters, which had dissolved some of the iron and
sulfur of the primary sulfides. When these waters reached the surface
partial ev~poration took place, and most of the iron was precipitated
m the oxide form. The sulfur and some of the iron continued in
so!ution. to join the nearest stream. Convergence of numerous
mmerahzed seeps from the '?re body to~a.rd the main surface drainage
channels has formed deposits of hmomt1c wash very much like the
terrace deposits from hot springs. The most prominent of these
extend h~ndreds of feet downhill below the ore body, and are shown
on .the mme map. (pl<:te 4): Figure 1 is a sketch showing a surface
entirely coated with hmomte wash. Over this surface are scattered
boulders of all sizes, many of which are partly enclosed by the limonite.
The rapidity with which the deposits of limonite form at the

surf~ce is. indicated by the presence of hewn timbers largely covered

by hmomte, by the deep brown color of the water in the streams
draining t~e ore body, and ind!rectly by the strong smell of hydrogen
sulfide which pervades the air on damp days. Several pieces of
wood were found that had not only been almost buried by limonite
wash but also completely replaced by limonite.
Specimens of transported limonitic gossan containing organic matter were submitted for analysis many years ago and were identified as
a "brown hematite (limonite) resembling bog iron ore." This statement was apparently responsible for the erroneous classification
of the ore body as a deposit of bog iron ore, a statement which appears
even in some recent textbooks on ore deposits.

top by bedded· limonitic gossan containing well rounded glacial and
talus boulders.
Hand specimens of the fresh ore appear to the unaided eye to be
made up almost entirely of bronze to yellow pyrrhotite (Fe11S12),
but examination with the hand lens or microscope reveals numerous
crystals of silicate minerals. Charles Milton, who made thin section
and polished surface studies of a typical specimen of the ore, reports
that the silicates are calcic plagioclase and orthorhombic and monoclinic pyroxene, with a small amount of strongly chloritized biotite.
The pyrrhotite is in rounded grains about the size of the silicate
crystals, and appears to have crystallized later than the silicates.
The proportion of pyrrhotite to silicate minerals by weight is about
2 to 1. A few small crystals of chalcopyrite are present and seem
to be more closely associated with the silicate minerals than with
the pyrrhotite. The order of crystallization seems to have been:
silicates, chalcopyrite, pyrrhotite. Along fractures and basal cleavages
the pyrrhotite has been altered to marcasite, and thin films of limonite
are visible along fractures in the silicate minerals.
Most of the pyrrhotite is tarnished, and in places at the surface
it is coated by a yellow or white powder. The former is copiapite,
the latter probably szomolnokite. Both are hydrated sulfates of
iron.
The uniformity of the primary sulfide ore over a surface area
of approximately 845,000 square feet is remarkable. Except for
one small dike, every outcrop of primary rock seen by the writer
within the limits of the ore body consisted of high-grade, massive
pyrrhotite ore.
CHEMICAL COMPOSITION OF THE ORES
The composition of the limonitic gossan ore is principally a matter of historic inte1 est, for the amount of gossan remaining is negligible.
Seven analyses of the limonite have been found and are reproduced
in Table 1. The first was by Dr. T. Drown of Lehigh Unive rsity,
and the second by J. B. Brittain, whose affiliation is unknown. Analysts of the other five samples are not known.

The original thickness of the residual and bedded gossan is difficult
to determine, because it has been mined out over almost the entire
area of the pycrhotite ore body. It seems to have been highly variable
however., ranging from a few inches in some places to 20 or perhap~
30 feet m the deepest pockets. Mining stopped in 1890 because
almost all the good gossan ore was exhausted.
·

TABLE 1
Analyses of limonitic gossan from the Katahdin pyrrhotite deposit.

Per cent FezO a

The primary sulfide ore beneath is now exposed at numerous
places as rounded knohs and sizeable ledges. Plate 3b shows the
wall of a cut in which massive pyrrhotite beneath the hammer and
to the right is overlain at the left by darker colored, residual, limonitic
gossan. Both pyrrhotite and residual gossan are overlain at the
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a

4

5

6

7

47.75

57.34

44.80

39.50

53.50

3.80

1.29

.98

2.50

2.48

2

"

(Fe)

SO a
(S)

P20o
(PJ
Si02
H20 and
Organic

77.87
54.51
3.io
1.24
.10
.044

76.95
53.82
1.73
.69
.14
.06

.Oi7

.71

19.25

15

.025

.040

.03

.034

There is only minor variation in the iron and sulfur percentages
of the four analyses. The analyses of samples 3 and 4, which were
collected from many different outcrops, are probably more representative of the average composition of the deposit than are analyses
1 and 2. Analyses 3 and 4 also show little variation bettveen the
eastern and western halves of the deoosit, and thus corroborate
the evidence from field outcrops of a general uniformity in surface
composition of the ore body.

The metallic iron in the analyses ranges from 39.50 per cent to
57.34 per cent, and averages 50.17 per cent. Both sulfur and silica
are low, showing that these elements were largely removed in solution
during the leaching of the primary, silicate-bearing sulfide ore.
Silica may have been higher, however, in those samples with lower
percentages of iron.
Four analyses of samples of primary sulfide ore collected at the
surface are available, and are shown in T able 2. Samples 1 and 2
were collected in 1917 by E. S. Bastin of the Federal Geological
Survey, and were analyzed by Ledoux and Company, and Ricketts
and Company respectively. No. 3 and No. 4 were collected by the
writer in 1944. No. 3 is a composite sample of chips from 34 outcrops of primary ore from the eastern half of the deposit, and No.
4 is of chips from 47 outcrops of primary ore from the western half
of the deposit. Both were analyzed chemically for iron and sulfur
by Charles Milton of the Federal Geological Survey, and were analyzed spectrographically for minor elements by K. J. Murata, also
of the Federal Survey. The spectra of the two samples were so
nearly identical that the analyses have been combined , and recorded
as one. Most of the spectrographic percentages are given in terms
of the first significant figure, i.e. an element listed as .OX per cent
is p1esent to the extent of at least .01 per cent but less than 0.1 per
cent. For those elements which are listed as not found, the approximate percentage of each element is given, which could be present
without the element being detected.
TABLE 2
Analyses of primary sulfide ore from the Katahdin pyrrhotite deposit.

Per cent Iron
"
Sulfur
Copper
N ickel
Cobalt
Arsenic
Phosphorus
Silver
Gold
Zinc
Titanium
Manganese
Chromium
Lead
Vanadium
Insoluble
Tin
Bismuth
Germanium
Thallium
Molybdenum
Tungsten
Cadmium
Platinum
Palladium
Antimony

47.20
28.08
.08
.05
.22
.008
.004
Trace
Trace

46.01
26.89
.06
None
None

17.84

23.62

4

3

2

43.18
26.17

44.55
28.04

.ox

.2+
.1 ::'..:
Not
Not
Not
Not

None
Trace

found, less than
found, less than
found, less than
found, less than

.ox
.ox
.ox
.ox
.oox
.oox

Not found,
Not found,
Not found,
Not found,
Not found,
Not found,
Not found,
Not found,
Not found,
Not found,
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less t han
less than
less than
less than
less than
less than
less than
less t han
less than
less than

about .01 per cent
about .5 per cent
about .0001 per cent
about .001 per cent

about
about
about
ahout
about
about
about
about
about
about

.001 per cent
.001 per cent
.001 per cent
.005 per cent
.005 per cent
.01 per cent
.01 per cent
.003 per cent
.001 per cent
.01 per cent

'

tf

The analyses indicate that the ore is composed almost entirely
of iron, sulfur and insoluble constituents, the latter being largely
silica and alumina. Other metallic elements are present in very small
percentages, with nickel and cobalt at about 0.1 to 0.2 per cent the
highest. The pyrrhotite seems definitely not to be commercially
nickeliferous. As determined by spectrographic analysis, platinum
is less than .003 per cent, or less than 0.85 ounce per ton.
The
3 to 7 per cent unaccounted for in analyses 1 and 2 is probably made
up largely of magnesium, calcium, sodium and potassium, which
are combined with silica and a lumina in the silicate minerals disseminated through the ore.
MAGNETIC CHARACTER OF THE DEPOSIT
The pyrrhotite deposit is weakly magnetic. A Brunton compass
is not disturbed even directly over the ore body, but pulverized
samples of the ore contain occasional particles that a re attracted
by a small horseshoe magnet.
The writer ran traverses with a Hotchkiss supe1dip across several
parts of the deposit to determine its magnetic character, and to
establish control for magnetic prospecting in the surrounding region.
The magnetic stations at and near the pyrrhotite deposit are shown
by circles on plate 4, and the traverses are labelled AA' to EE' .
Magnetic profiles of these traverses have been plotted on plate 5,
in which the distances between stations in feet are plotted horizon tally,
and the instrument reading in degrees, after correction for temperature and daily variation, are plotted vertically. Because the superdip used was a new instrument, which required adjustments between
traverses several times during the course of the work, the instrument
readings have not been reduced to gammas of magnetic force. The
absolute values of the instrument readings in different traverses
may thus be slightly different, but each profile is uniform and accurate within itself, and the profiles have the same relative size
and shape they would have if based on the absolute values of magnetic force. A sensitivity setting (~) of 2° was used throughout.
Profiles AA' and BB' are across the narrow dimension of the
ore body. The positions of the contacts between the pyrrhotite
ore body and the enclosing gabbro are shown by short vertical lines
crossing the profiles, with the attached horizontal bars pointing
inward toward the ore body. Both profiles are irregular, with -AA'
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showing a low for nearly 1000 feet north of the ore body and a prominent high 100 feet north of the contact. Stations over the ore body
have average values, with a minor low near the south contact. BB'
has a small high in relatively the same position with regard to the
contact as the prominent high of AA', but otherwise shows no pronounced deviations.
Profiles CC' and DD' cross the contacts from ore body to country
rock at opposite ends of the deposit. Each shows a very prominent
anomaly just beyond the surface limits of the ore body, at one end
a positive anomaly, and at the other a negative. EE' is a traverse
along the trail which runs north of the ore body. The station which
causes the lowest reading of EE' is the same as the last station of
the DD' profile. Almost the whole EE' profile shows anomalous
readings, in general low ones.
These five profiles show that the pyrrhotite ore body is sufficiently
magnetic to be readily detected by the superdip. Furthermore
the strongest anomalies are found at the two ends and near the
north edge of the deposit. No correspondingly strong anomalies
were noted near the south side .

DOWNWARD EXTENSION OF THE ORE BODY
Little information is available as to the behavior of the ore body
at depth. The following opinions must therefore be considered
tentative, based as they are on meagre geologic and geophysical
evidence.
No striking differences exist in the contact relations between
the ore a nd the enclosing gabbro on opposite sides of the deposit,
and no place was found where the inclination of the gradational
contacts could be noted. There is, however, at several places a
faint layering in the otherwise massive ledges of pyrrhotite ore. This
layering always appears to dip northward at moderate angles. Where
best developed it has a strike of N 85° E, a nd dips from 31° to 34°
to the north. The layering probably parallels the ore body as a
whole and the deposit is therefore believed to be a tabular mass
which dips northward beneath the surface at a n angle of approximately 33°.
The uniformity in width of the deposit for hundreds of feet along
the surface suggests that thickness changes with depth would not
be great. The ore body is believed to extend at least a few hundred
feet beneath the surface. This opinion is based on the supposed
tabular shape of the deposit. Furthermore the composition of the
ore at the surface is uniform except near the contacts with the gabbro.
At no place does the ore show any increase in the proportion of gabbroic minerals, such as would be expected if the lower limit of the
ore body were close beneath the surface.

18

ORE RESERVES
The specific gravity of the ore in three hand_ sample~ ranges
from 3.69 to 4.24 and averages 3.97*. The specific gravity .may
also be calculated indirectly from the composition of the o_re: Mmeralogical and chemical studies show. that about tw<?-th1rds ~f. the
ore by weight is composed of pyrrhot1te, and . the rem'.lmder of s1hcate
The specific gravity of pure PY'.minerals that make up gabbro.
rhotite is 4.5 to 4.6, and the specific gravi.tr of_ gabbro n?rmally is
about 3.0. Combining these specific grav1t1es m the ratio of 2. to
1 the calculated specific gravity for the ore would be 4.03 , which
a~rees closely with the a':'erage o~ B'.lstin's measur~ments. A value
of 4.0 is used for the specific gravity m the calculat1on of ore reserves
below.
Because no information is available as to the size and shape of
the ore body at depth, no estimates of actual or probab~e ore rese'.ves
are possible, but an approximation can. be n:ade t? give some idea
of the potentialities of the deposit. !his est1'.°ate 1s based on these
assumptions: (a) that the ore body 1s esse~ t1ally tabular, a nd that
it maintains the same horizontal cross section beneath the su_rface,
and (b) that the composition of the ore beneath the surface 1s the
same as that determined for the primary ore at .the surface. On
these assumptions 9,400,000 long tons of pyrrhot1te ore would ~e
present for every 100 feet of depth beneath the surface. Of this
4,100,000 tons would be metallic iron a nd 2,500,000 tons sulfur.
ORIGIN OF THE DEPOSIT
Copper-bearing pyrrhotite deposits i~ the Southern Appalac~ian
region and in Vermont have been described by Rosst, wh? ascnbes
a hydrothermal origin to them .. These depos1~s seem to differ fro'.°
the Katahdin pyrrhotite deposit, however, m that they contam
introduced gangue minerals, notably feldspar, quartz and carbonate.
Furthermore the deposits lie in rocks which have well developed
directions or zones of structural weakness, such as are aff<;>rded by
shear zones, by schistose or gneissic structure, or !by sedimentary
bedding.
The Katahdin deposit, on the other hand, lies in the midst of
a body of massive gabbro which has no app:irent ~truct~r~ . . The
pyrrhotite mineralization .is con.fined t? ~he immediate v1cmi~y of
the known deposit, and hes entirely w1thm the gabbro. No mtroduced gangue minerals, whatever, seem to be prese_n.t. Ex~ept for
the presence of amphibole, which replaces ot~er silicates m son:e
of the gabbro, the only minerals in the ore whic~ a~e not foun<;t m
the normal, unmineralized gabbro are the pyrrhotite itself and mmor
*Bastin, E. S., op. cit.

tRoss, c. s., Origin of the copper deposits of the Ducktown type in the Southern Appalachian region:
U.S. Geol. Survey Prof. Paper 179, 1935.
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did not pass near a ny concealed pyrrhotite or other magnetic ore
body.

amounts of chalcopyrite. The pyrrhotite is interstitial to the silicate
minerals in the gabbro near the contact, and engulfs them in the ore.
No other contact phenomena distinguish the gabbro adjacent to
the ore body from that some distance away, and no veins or veinlets
ramify from the ore body into the country rock.

The granite mass, which extends 11 miles west of Big Houston
Pond, was examined only along the eastern shore of the pond. . o
mineralization was seen here, and Philbrick*, who has studied and
mapped the entire body, reports no mineralization. Another mass
of granite on Ebeemee Mountain, which is 2 miles east of the edge
of the area shown on plate 1, was examined by Eckstorm t, who
reported no mineralization.

These features point to a magmatic origin for the deposit, and
suggest that it is a differentiate from a sulfide-rich gabbroic magma,
the sulfides being the last minerals to crystallize. The differentiation
may have occurred in place, or the sulfides may have been segregated
elsewhere in the magma and introduced at a late stage in the crystallization of the gabbro.

POSSIBILITIES FOR OTHER PYRRHOTITE DEPOSITS
IN THE VICINITY
One of the main purposes of the investigation was to examine
the geology of enough of the region around the pyrrhotite deposit
to determine the chances of finding other similar deposits in the
vicinity. M;ore time was spent in traversing the surrounding mountains than in studies near the known deposit. The results of this
traversing have been combined into the reconnaissance geologic
map (plate 1),
The country rock in the region northwest, north and northeast
of Ore Mountain is almost entirely sandstone, slate, phyllite and
schist. No igneous bodies were seen except for several small dikes.
The extent of the gabbro intrusion, in which the pyrrhotite deposit
lies, is poorly known east and north of Ore Mountain. It could
be more extensive in these directions than shown, but a heavy mantle
of glacial drift and alluvium covers almost the entire region, and
surface geologic studies cannot establish the limits of the gabbro
accurately. It does crop out at the south end of Silver Lake, where
it is hemmed in by outcrops of phyllite in a manner to suggest that
the gabbro extends only a few hundred yards farther east. The
absence of disseminated pyrrhotite in all outcrops of the gabbro
seen by the writer, except near the known deposit, makes the existence
of a nother deposit on Ore Mountain or near the south end of Silver
Lake seem unlikely.
A superdip traverse was run from the vicinity of the pyrrhotite
deposit to Katahdin Iron \¥orks and thence northwest along the
shore of Silver Lake. The stations of this traverse are shown on
plate 1 between F and F'. Three stations near Katahdin Iron Works
which lie south of the traverse are shown on the profile at the position~
they would occupy if projected into the line of traverse at right
angles to it. Only the first stations of the profile of this traverse
(plate 5), that is those near the known deposit, show abnormal readings. Thereafter the curve flattens markedly and contrasts with
the profiles AA' to EE' previously described. Clearly the FF' traverse

20

l

The only evidence pointing to the possible existence of another
ore body in the region studied by the writer was the presence of
three iron-rich seeps in the valley of the vVest Branch of Pleasant
River in the northwest corner of the mapped area (plate 1). The
water in all three seeps is markedly brown and resembles the "ironcolored" waters prominent in the streams which drain the pyrrhotite
deposit. Along Pleasant River, however, the iron seeps rise from
the flat floodplain of the stream. The easternmost of the seeps
lies SO yards upstream from where the road crosses the western
of two closely spaced tributaries of Pleasant River. The western
seeps lie in the woods 200 and 400 feet south of a point on the road,
which is itself 100 feet southeast of where the road drops into a dry
stream bed. 1 o bedrock crops out on the floor of the valley, but
the rock on the lower slopes of Chairback Mountain to the south and
of the mountain to the northeast is phyllite.
A superdip traverse was run along the road from a point half a
mile east of the seeps to and beyond the seeps (plate 1, GG') . The
profile of this traverse is shown on plate 5. It is nearly a straight
line, with not the slightest deflection as the iron seeps are approached.
The whole valley, as well as the hills on either side, is probably underlain by phyllite, which is magnetically inert. The iron-rich waters
are believed to owe their iron content to deposits of bog iron ore
in the alluvial filling of Pleasant Valley. Deposits of this type would
have no present commercial significance.
To summarize, geologic studies at the surface and magnetic
traverses failed to reveal any signs of other pyrrhotite deposits in
the v icini ty of Katahdin Iron Works. The bedrock geology to the
northwest, north and northeast does not favor the presence of deposits
of this type. Nothing is known of the nature of the bedrock beneat h
the extensive, drift-covered a reas to t he south.

•Philbrick, S. S., op. cit.
tEckstorm, Paul, unpublished report.
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